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American statisticians have introduced two important im- 
provements in methods of presenting statistics of wages. In 
1884 President Carroll D. Wright, then Labor Commissioner 
of Massachusetts, employed classified wage-tables to present 
the pay of working-girls in Boston, and in the next two or 
three years he elaborated this device, and used it extensively. 
Several years later Professor Roland P. Falkner, acting as 
statistician of the Senate Committee that published the great 
report on Wholesale Prices, Wages, and Transportation, made 
the first use of index numbers in preparing tables of wages.f 

These two methods are so far superior to the methods for- 
merly used that in recent years one or the other of them has 
commonly been adopted by competent investigators dealing 
with wage statistics. Notable examples are supplied by the 

* The tables in this article have been prepared with the aid of appropriations 


granted by the Carnegie Institution. To the institution and its officers, especially to 
Professors Davis R. Dewey and Henry B. Gardner, I owe hearty thanks. 


+ President Wright has himself pointed out that the ‘‘first step’’ in the direction 
of the classified wage-table was taken by his predecessor in office, General Henry K. 
Oliver. See ‘‘The Evolution of Wage Statistics,’ Quarterly Journal of Economics, vol. 
vi, p. 164. Professor Falkner also has called attention to the fact that his innovation 
had been anticipated. Sir Robert Giffin suggested the application of index numbers 
to wages in 1887. See ‘‘Wage Statistics in Theory and Practice,” Publications of 
the American Statistical Association, vol. vi, p. 287. 
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two elaborate investigations into wages in the United States, 
lately published by the Census Office and the Bureau of 
Labor. In the former investigation, Professor Davis R. 
Dewey’s special report on ‘‘ Employees and Wages,” classified 
wage-tables are used. Professor Dewey, however, has im- 
proved upon the earlier form of these tables by introducing 
cumulative percentages, medians, and quartiles to facilitate 
interpretation and comparison. In the latter investigation, 
the general results of which have been published in the Bulle- 
tins of the Bureau of Labor, Falkner’s example in using index 
numbers is followed. But the Bureau also has improved upon 
its model, both by increasing the scope of the data and by 
correcting and extending the analysis in certain details. 

This concurrent use of both methods does not result from 
differences of opinion about their relative merits, but from 
differences of purpose or in the character of the materials 
available for analysis. Indeed, it is hardly proper to ask 
which method is the better. For a statistical method is a 
means of dealing with certain material to accomplish a cer- 
tain end, and a method that is an excellent means to one 
end when the material is of one sort may be a poor means to 
an end slightly different, or even to the same end when the 
material is different.* Such is clearly the case in the present 
instance. In some uses classified wage-tables as perfected by 
Dewey are much better than tables of relative wages. In 
other uses they are not so good. 

When the purpose is to show the wage-rate of any group 
of employees at any one time or at different times, classified 
wage-tables are the best device for presenting the complicated 
facts in simple form. Falkner’s method, on the contrary, 
cannot be used at all for such purposes, since it does not show 

* The statement of this commonplace may be pardoned, because statisticians are 
prone to discuss methods without reference to the diverse purposes for which the 
methods are employed. The tedious discussion of the relative merits of “simple” 
and ‘‘weighted” averages is an example. Most of what has been published upon 
this subject might have been spared, had the writers stated clearly, even to themselves, 
for what purposes the averages were to be used. For then it would have been clear 


to all that in some cases ‘‘simple’’ and in other cases ‘‘weighted’’ averages are pref- 
erable. 
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actual wages, but relative wages only. On the other hand, 
when the purpose is to exhibit how wages have changed, 
either method can be used. But there is an important differ- 
ence between the ways in which the two methods show change 
of wages. Classified wage-tables like Dewey’s show change 
in average wages, with medians and quartiles as the aver- 
ages. Index numbers like those of the Bureau of Labor 
show average change in wages, with arithmetic means of 
relative wages as the averages. 

Of these two things—change in average wages and aver- 
age change in wages—the former is doubtless the more sig- 
nificant for most purposes; but it is also the more difficult 
to measure satisfactorily. For satisfactory measurement 
of change in average wages requires the construction of satis- 
factory averages of wages for each period covered by the in- 
vestigation, and to construct such averages is exceedingly 
difficult. On this point Professor Dewey’s course in pre- 
paring his report on ‘‘ Employees and Wages” is highly in- 
structive. In the first place, he did not attempt to cover the 
whole field of wage-payments, but restricted his investiga- 
tion to thirty-four stable manufacturing industries. Further, 
he treated each one of these selected industries by itself, re- 
fraining from any attempt to make a summary exhibit for all 
his industries together. Finally, in discussing each separate 
industry, he did not make precise quantitative statements of 
the degree of change in wages between 1890 and 1900, but 
expressed his conclusions in such phrases as ‘‘a marked in- 
crease in wages,”’ ‘‘a slight decrease,” ‘‘little change.”* Had 
he regarded his medians as satisfactory averages of wages, 
he might have computed the exact ratio of change for each 
industry at least. His unwillingness to use his medians in 
this way, and his unwillingness even to publish medians for 
groups larger than single industries, is impressive evidence 
of the difficulty which competent statisticians feel in measur- 
ing change in average wages. 


* # See **Employees and Wages,” chap. ii, especially p. xcix. 
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Toward measurements of average change in wages the at- 
titude of statisticians is somewhat different. Tables of index 
numbers for large groups are computed and accepted with 
more confidence than are tables of average wages. It is true 
that the results obtained by the pioneer in this field are now 
generally discredited; but the reason is not lack of faith in 
his method, but objections to the way in which he applied 
it in details. In contrast, the new index number tables of 
the Bureau of Labor have been received with favor,—indeed, 
with more favor than they merit.* 

I do not know that the reason for this difference of atti- 
tude toward the two ways of measuring change in wages has 
ever been stated. It clearly rests upon a current belief that 
from a given body of wage-data for two periods of time a 
nearer approximation can be obtained to the average change 
in wages than to the change in average wages. In favor of 
this belief the following argument may be advanced. All 
large collections of wage-data show less divergence in the 
degree of change in wages in different occupations from one 
time to another than in the degree of variation in the wages 
paid in different occupations at the same time.t Hence the 
inevitable failure to obtain uniform data for all important 
groups invalidates less seriously the representative character 
of the average change in wages computed from the material 
that isobtained than it invalidates the representative character 
of average wagescomputed from the same material. In other 
words, the probability is greater that the average change in 
wages in the unknown groups differs little from the average 
change in the known groups than that the average wage 
in the unknown groups differs little from the average wage of 

* An error in the method of constructing averages in these tables is pointed out 
below. 


+ E.g., an examination of Tables I and II in the Bulletin of the Bureau of Labor 
for July, 1905, shows that the extreme range of fluctuation in relative wages in 1904 
is less than 100 points, while the highest rate per hour for that year is more than 1,000 
per cent. of the lowest rate. The extremes are: for relative wages, 75.1 (leather- 
stakers, male) and 171.4 (building trades,—structural iron workers); for gctual rates 
per hour, $0.0638 (cotton spinners, frame, male) and $0.6706 (iron and steel rollers). 
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the known groups. Therefore, material that careful statisti- 
cians would not regard as affording sufficient basis for stating 
average wages they may use as a basis for estimating average 
change in wages. 

In deciding which method to use for measuring change in 
wages, then, one must consider whether one’s material justi- 
fies a statement of average wages for the groups one wishes 
to treat, and also whether an estimate of average change will 
not serve one’s purpose. I have recently had to consider 
these questions in connection with a study of the economic 
effects of the paper standard in the United States during the 
years 1862 to 1878. One important branch of the inquiry 
is the effect of the paper standard on the economic interests 
of wage-earners. The point of interest is not so much the 
actual economic status of American workingmen as it is the 
alteration made in that status by the substitution of the 
greenback for the gold dollar. Hence estimates of the aver- 
age change in the rates of pay serve the purpose of the in- 
vestigation as well as would estimates of change in the aver- 
age rates of pay. Moreover, the available collections of wage- 
data are not very extensive. The best collection —that con- 
tained in the exhibits of the Aldrich Report—gives data for 
only 21 industries, among them some of slight importance 
and others represented by but few returns. The total num- 
ber of persons whose rates of pay are reported with approxi- 
mate regularity varies from a little over 4,000 to a little under 
8,000 in different years of the paper-standard period. This 
material is clearly not sufficient to justify the computation of 
average wages even for manufacturing industries. But, for 
the reason that has been set forth, one has greater confidence 
in the estimates of average change in wages that may be ob- 
tained from it. For such a study, based on such materials, 
it seems certain that Falkner’s method is to be preferred. 

One can borrow from Falkner, however, only the general 
idea of using index numbers to present statistics of wages. 
In the detailed application of this method Falkner was him- 
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self singularly unfortunate. Critics of the Aldrich Report 
have made the errors committed in compiling its now cele- 
brated table of relative wages so familiar that there is no 
need to repeat their strictures.* Unfortunately, it must be 
added that in the application of the method the Bureau of 
Labor also commits blunders which prevent one from taking 
its table as a model. For the Bureau has borrowed from 
Falkner not only his general plan, but also his most serious 
error. Falkner treated every series of relative wages as hav- 
ing the same importance whether it represented the pay of one 
man or of a thousand men. As Professor C. J. Bullock has 
pointed out, this course allows an importance to the wages 
paid each individual varying inversely as the number of per- 
sons included in the series to which he belongs. ‘‘ Where 
20 men are included in a series, the quotation for each man 
receives one-twentieth of the weight that is given to another 
series that represents the earnings of a single workman.’’ ft 
The Bureau of Labor’s way of treating numbers employed is 
a curious compromise between this error and the proper 
method. From its original data it first constructed series 
showing the relative rates of pay of all persons reported as 
following a single occupation in a single industry. In making 
these averages for occupations each original series was 
weighted according to the number of persons whose pay it 
represented. But, when the Bureau proceeded to compute 
averages for the industries from the averages for the various 
occupations, it treated each occupation as having the same 
importance whether it represented the pay of half a dozen 
men or of several thousand. This procedure, of course, re- 
introduced the old error into the averages for the industries. 
It is equally matter of course that, once the error was embodied 

* A recent review of the defects of Falkner’s procedure, together with references 
to earlier criticisms, is given by Miss Edith Abbott in ‘‘The Wages of Unskilled Labor 


in the United States, 1850-1900,”” Journal of Political Economy, June, 1905, vol. xiii, 
pp. 340-350. 


+C. J. Bullock, ‘‘Contributions to the Study of Wage Statistics,’”’ Publications 
of the American Statistical Association, March, 1899, vol. vi, pp. 213, 214. 


AS 
Wee 
| 
| 
! 
, 
| 
| 
| 
| 
® 


7] Methods of Presenting Statistics of Wages. 331 


in the averages for the industries, it was not eliminated from 
the grand averages for all industries by weighting the series 
for the industries by amount of wages paid, by the numbers 
of workmen employed, or by any other amounts.* 

In making tables of the type of those of the Bureau of 
Labor, then, one can effect an important improvement in the 
treatment of numbers employed. If the results are used as 
an estimate of the average change in the rates of pay of all 
the persons included in the investigation, each series ought 
to receive a weight in making up all the averages into which 
it enters, determined by the number of persons whose rela- 
tive wages it represents. Other improvements in method of. 
presentation, the reasons for which need not be set forth 
at length, are the preparation of separate summary tables 
for males and for females, and also for the more important 
occupations, whose members make in a sense distinct economic 
units, though they are employed in establishments belong- 
ing to different industries; e.g., machinists, engineers, etc. 
Finally, it is desirable to supplement the classifications by 


* The manner in which the averages shown in the tables were computed is not 
explained in the text of the Bulletins. I owe the explanation regarding the averages 
for occupations to the kindness of Mr. G. W. W. Hanger. That weights for numbers 
employed were neglected in making averages for the industries, any one can prove for 
himself by a few trials with the published figures. To test the effect of this error in 
method upon the results, I have recomputed the average relative wages per hour in 
1903 for several industries, weighting each occupation according to the average num- 
ber of persons reported as employed in it during the years 1890-1899. The results 
compare as follows with the figures given in the Bulletin:— 


Weigh 
Industry. 
Agricultural implements .........4.+464-. 113.8 117.2 
112.2 109.3 
Clothing, factory product ........+.+++s+68-. 109.9 106.7 
Clothing, men’s, custom work. .........-. 110.0 111.1 
Fruits and vegetables, canning .......... 106.4 106.0 
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sex, industry, and occupation, by a classification based on 
amount of actual wages. For, in important respects, la- 
borers receiving low rates of pay form an economic group 
distinct from that of the better-paid craftsmen. 

After one has determined how to treat numbers employed, 
and has settled upon the various ways in which to classify 
the wage-series, one has still to decide upon the manner 
of presenting the results for the groups constituted. The 
traditional method is to compute from the individual series 
of relative wages series of averages, and to present these 
latter series as adequately representing the changes that 
have occurred. Usually, the averages are arithmetic means; 
but sometimes geometric means, medians, or modes are 
used instead. There is no occasion here to discuss the 
relative advantages and disadvantages of these various 
forms of averages. Writers on statistical method have 
made them familiar. But attention must be called to the 
fact that a clear idea of the diverse changes that take place 
from time to time in the pay of any large group of wage- 
earners can be obtained from none of these forms. No 
two numbers can possibly give such an idea to a reader. 
Objections like those so effectually urged by President 
Wright against accepting a single average of actual wages, 
however computed, as a sufficient statement of the complex 
facts of the wage situation at any period, may be urged 
against accepting a single average of relative wages, how- 
ever computed, as a sufficient statement of the complex 
facts of wage-changes between two periods. Indeed, sta- 
tisticians recognize that averages may give a faulty impres- 
sion of the facts they are supposed to represent, and that, 
when possible, it is desirable to provide a fuller exhibit 
than the averages afford. This fuller exhibit always has 
the advantage of increasing the reader’s knowledge of the 
facts. When the average alone would be misleading, this 
fuller exhibit supplies a corrective. When the average 
alone would be fairly representative, the fuller exhibit es- 
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tablishes confidence in its representative character. Fi- 
nally, the deviations from the average and the distribution 
of these deviations are facts of significance that deserve 
more attention than they have commonly received. 

Granted that in presenting statistics of wages it is de- 
sirable to show more of the facts than any of the usual forms 
of average can show, the problem remains of devising the 
best way of so doing. One naturally thinks first of tables 
of frequency,—a familiar device for showing the distribu- 
tion of statistical measurements of various kinds. Such 
tables can be adapted to the present task by treating the 
relative wages as one set of quantities, and the number of 
persons receiving each relative wage as another set. From 
such tables simple diagrams—frequency surfaces—can be 
drawn to represent the facts graphically. 

Both the advantages and the limitations of this method of 
presenting relative wages can best be appreciated from exam- 
ination of the specimen table on pages 10-11, which is con- 
structed from data contained in the exhibits of the Aldrich 
Report. All the series in this report, giving fairly complete 
data for wages and number of employees in January and 
July of the years 1860 to 1880, have been copied, and the 
actual wages reduced to relative wages on the basis of the 
actual rates of pay in 1860.* Tally-sheets were then made 
for each date showing in regular order the relative wages 
received by all the persons included, and opposite each rela- 
tive wage the number of persons receiving it. The range 
of relative wages during this period of great monetary changes 
was so wide, and the tally-sheets were in consequence so 
long, that compression had to be effected before the results 
for all the dates could be presented within manageable com- 


* The series of one industry—city public works—were excluded from this table, 
(1) because the number of employees varied widely on different dates, ranging from 
nearly two-thirds to less than one-twentieth of the number of employees in the remain- 
ing twenty industries; (2) because in this country municipal employees are not often 
paid strictly on a business basis, and to include them in a general average therefore 
injures the representative character of the results as exhibiting the average change 
in the pay of the great mass of private employees. 
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pass. For this reason the single-point scale of the tally- 
sheets was changed to a scale in which the unit was a group 
of ten points. From this compressed table of actual num- 
bers a corresponding table, presented herewith, was pre- 
pared to show the percentage of the whole number of em- 
ployees on each date receiving each relative wage indicated 
by the scale on the left. The table is to be interpreted after 
the following fashion: ‘‘Of the 6,183 persons whose rates 
of pay are reported in July, 1880, 2.7 per cent. were then 
receiving relative wages, varying from 200 to 209 per cent. 
of the wages received by the persons holding their positions 
in 1860.” 

Discussion of the results shown by this table is not perti- 
nent here. Our concern is solely with its effectiveness as 
a method of presenting changes in wages. Considered from 
this point of view, it has obvious advantages over any single 
set of averages. It prevents a careless or ignorant reader 
from getting the impression, often gotten from averages, 
that everybody had his wages changed in the degree indi- 
cated by the average. To the attentive reader it shows 
not only the general trend of wage-changes, but also the 
range and importance of the deviations from the general 
trend. But, on the other hand, the table does not give a 
clear idea of the degree of the changes from one date to the 
next. It would be tedious and perhaps difficult to decide 
from an examination of this table when wages reached their 
maximum and began to decline, when they reached their 
minimum and began to rise again. Nor would these facts 
be easier to ascertain from the frequency surfaces that might 
be drawn from the table. In short, tables and surfaces 
of frequency, while excellent for showing a complex dis- 
tribution of measurements, suffer from the serious limita- 
tion that close comparisons between them are difficult to 
make. Therefore, they are ill-adapted for any work in 
which the chief point of interest is the comparison between 
the situation at different periods of time. 


: 
> 
: 
"4 


13] Methods of Presenting Statistics of Wages. 337 


It is possible, however, to devise a modification of the 
table of frequency that avoids this defect of difficulty of 
comparison while retaining the merit of showing the range 
and distribution of fluctuations. Professor Dewey’s form 
of the classified wage-table suggests how this may be done. 
The classified wage-table is itself a form of the table of 
frequency, and, like other forms, is found inconvenient to 
use in making comparisons. As said above, Professor Dewey 
reduced these difficulties by introducing into his tables col- 
umns of cumulative percentages, showing for each wage- 
rate the proportion borne by the number of persons receiv- 
ing that rate or more to the whole number of persons in- 
cluded in the group. Since comparisons even between 
these cumulative percentages are difficult to make and leave 
no definite impression on the mind, Professor Dewey also 
introduced medians and quartiles into his tables. A speci- 
men table from his report will make this method of presenta- 
tion clear :— 


umulativ r- sition of Medi 
Rates per Week Actual Number. 
(Dollars). 
1900. 1890. 1900. 1890. 1900. 1890. 
100 100 

5.00 to 5.49 ... 30 6 100 100 Q 
5.5010 5.99 ... 10 10 70 94 
6.00 to6.49 ... 6 30 60 84 Q 
6.50 to6.99 ... 2 2 54 54 
700to7.49 ... 2 3 52 52 — 
wapepeme .. 2 1 50 49 M 
8.00 to8.49 ... 29 9 48 48 Q 
8.50to 8.99 ... 10 10 19 39 _ 
9.00 to9.49 ... 9 29 9 29 _ Q 


Professor Dewey devised this form of table for presenting 
actual wages, but the plan can be readily adapted for use with 
relative wages. Such adaptation, however, requires certain 
modifications. (1) From Professor Dewey’s tables the pre- 
cise position of the medians and quartiles cannot be ascer- 
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tained. All that the tables show is the group within which 
they fall. It is true that these groups proceed by so small 
a unit of difference—50 cents in a week’s pay—that the 
margin of uncertainty is perhaps negligibly small. But, 
were the same plan followed in treating relative wages hav- 
ing so wide a range of variation as during the period of the 
paper standard, publication in Professor Dewey’s form would - 
require the use of relatively large groups, and then the un- 
certainty of position would become serious. This difficulty 
can be avoided by determining the precise position of the 
median and quartiles on the long tally-sheets where the 
scale of relative wages proceeds by single points. (2) The 
definiteness of the exhibit can be increased by using not 
quartiles, but deciles, to supplement the medians. (3) It 
is also interesting to record the extreme range of the fluctua- 
tions. This can be done by giving the highest and lowest 
relative wage on each date. (4) These several quantities 
can be most readily compared if the columns showing the 
distribution of wage-earners and of cumulative percentages 
are dropped and columns showing highest and lowest rela- 
tive wages, deciles, and medians placed side by side. 

The table that follows has been constructed in this fash- 
ion from the same data as Table I. It shows, for example, 
that in July, 1880, the extreme range of wage-fluctuations, 
computed on the basis of wages in 1860, was from 57 to 311; 
that at least one-tenth of the employees included were get- 
ting relative wages between 57 and 115; that a second tenth 
were getting relative wages of 115 to 127; a third tenth 
relative wages of 127 to 132, etc. The chart accompanying 
the table shows the same facts in graphic form. 

There are two features common to this table and to Table 
I to which objection may be made. First, relative wages 
are computed on the basis of actual wages on a single date; 
second, the numbers employed, of which the tables take 
account, are not constant averages, but the widely varying 
numbers of men and women reported as actually at work 


& 
BE 


15] 


Methods of Presenting Statistics of Wages. 


TABLE II. 


RELATIVE WAGES OF PERSONS EMPLOYED IN MANUFACTURING 
INDUSTRIES, 1860 TO 1880. 
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a | ge | § 
1860, Jan. | 3,683 | 100 | 100 | 100 | 100 
July | 3,972 41 98 99 | 100 
1861, Jan. | 3,519 70 95 99 | 100 
July | 3,922 60 92 97 98 
1862, Jan. | 3,595 60 94 98 99 
July | 3,723 60 91 97 | 100 
1863, Jan. | 3,060 54 98 | 100 | 103 
July | 3,749 42 | 100 | 103 | 106 
1864, Jan. | 3,929 75 | 100 | 109 | 114 
July | 4,457 68 | 108 | 117 | 125 
1865, Jan. | 3,960 63 | 117 | 127 | 134 
July | 4,328 67 | 125 | 132 | 140 
1866, Jan. | 4,643 77 | 126 | 141 | 146 
July | 4,931 73 | 1382 | 146 | 150 
1867, Jan. | 5,183 63 | 137 | 148 | 152 
July | 4,989 74 | 137 | 149 | 155 
1868, Jan. | 4,587 73 | 1384 | 148 | 154 
July | 4,976 80 | 137 | 148 | 156 
1869, Jan. | 4,862 63 | 1388 | 150 | 156 
July | 5,555 63 | 141 | 153 | 161 
1870, Jan. | 5,505 77 | 1388 | 151 | 160 
July | 5,463 75 | 134 | 150 | 160 
1871, Jan. | 5,303 71 | 1384 | 151 | 162 
July | 5,799 78 | 1388 | 153 | 163 
1872, Jan. | 5,259 73 | 134 | 150 | 159 
July | 6,130 80 | 189 | 155 | 165 
1873, Jan. | 5,180 80 | 1386 | 150 | 159 
July | 5,428 74 | 136 | 153 | 161 
1874, Jan. 5,098 51 | 1383 | 147 | 155 
July | 5,181 51 | 1388 | 150 | 158 
1875, Jan. | 4,617 57 | 130 | 143 | 149 
J 5,068 57 | 130 | 143 | 146 
1876, Jan. | 4,341 57 | 125 | 137 | 144 
July | 5,070 57 | 124 | 132 | 139 
1877, Jan. | 4,710 56 | 119 | 125 | 133 
July | 5,200 | 56 | 118 | 125 | 131 
1878, Jan. | 4,691 57 | 115 | 125 | 129 
July | 5,186 57 | 115 | 123 | 127 
1879, Jan. | 4,864 47 | 113 | 122 | 125 
July | 5,504 47 | 114 120 | 125 
1880, Jan. | 5,376 52 | 117 | 122 | 125 
July | 6,183 57 | 115 | 127 | 182 


|| | 
100 | 100 | 100 | 100 | 100 | 100 | 100 
100 | 100 | 100 | 100 | 101 | 105 | 137 
100 | 100 | 100 | 102 | 107 | 113 | 149 
100 | 100 | 100 | 102 | 107 | 116 | 143 
100 | 100 | 101 | 105 | 109,| 120 | 200 
100 | 102 | 104 | 109 | 113 | 120 | 200 
105 | 109 | 113 | 117 | 123 | 142 | 240 
111 | 114 | 115 | 121 | 126 | 142 | 240 ; 
120 | 124 | 130 | 136 | 142 | 164 | 280 
130 | 135 | 140 | 148 | 155 | 168 | 280 
141 | 148 | 152 | 159 | 169 | 179 | 320 
145 | 151 | 155 | 163 | 169 | 178 | 320 
153 | 163 | 168 | 174 | 177 | 185 | 280 
156 | 158 | 167 | 175 | 180 | 186 | 280 
161 | 172 | 177 | 182 | 182 | 188 | 302 ; 
| 160 | 163 | 172 | 179 | 184 | 194 | 280 
163 | 167 | 175 | 176 | 184 | 191 | 280 
165 | 171 | 175 | 180 | 185 | 200 | 280 
165 | 174 | 178 | 184 | 193 | 204 | 280 
169 | 175 | 180 | 189 | 205 | 212 | 325 
167 | 175 | 180 | 188 | 200 | 208 | 325 
| 167 | 175 | 179 | 184 | 203 | 209 | 325 
169 | 178 | 184 | 191 | 198 | 205 | 325 
173 | 179 | 189 | 196 | 200 | 207 | 301 
169 | 174 | 179 | 196 | 200 | 217 | 307 
| 175 | 180 | 190 | 200 | 204 | 213 | 307 
166 | 175 | 182 | 186 | 198 | 212 | 304 
| 171 | 176 | 187 | 195 | 206 | 222 | 304 
| 163 | 170 | 180 | 185 | 195 | 204 | 300 
| 166 | 173 | 177 | 185 | 191 | 204 | 336 
| 157 | 161 | 168 | 175 | 181 | 199 | 297 
| 154 | 160 | 164 | 173 | 179 | 195 | 329 
| 149 | 156 | 163 | 175 | 179 | 191 | 403 
| 143 | 150 | 155 | 163 | 173 | 180 | 286 
| 142 | 146 | 151 | 156 | 166 176 | 270 
| 136 | 141 | 147 | 154 | 163 | 174 | 267 
137 | 142 | 150 | 155 | 168 | 176 | 267 , 
| 131 | 140 | 148 | 153 | 167 | 176 | 283 
131 | 140 | 144 | 152 | 166 | 176 | 261 
| 129 | 136 | 142 | 150 | 160 | 178 | 269 
136 | 137 | 142 | 155 | 166 | 178 | 254 
| 135 | 140 | 150 | 155 | 164 | 177 | 311 
| | | 
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on the successive dates. In most cases I think that aver- 
age wages for a number of years afford a better basis for 
relative wages, and average numbers employed better weights. 
The reasons for departing from this general rule in the pres- 
ent case are found in certain special exigencies of the larger 
investigation, of which the study of wage-changes for which 
the tables were made forms a part. To explain these exi- 
gencies here would not only take too much space, but would 
also give no help toward forming an estimate of the merits 
of the novel features of the tables. For similar tables could 
be constructed from series in which ten-year averages were 
used for both bases and weights. 

Waiving discussion, then, of these features, as well as of 
results, we see that Table II has certain advantages over 
both tables of frequency and ordinary averages. Compared 
with the latter, it is superior in showing more of the facts. 
One can learn from it, not only the general trend of wages, 
but also the range and distribution of the divergent fluctua- 
tions. No table of arithmetic or geometric means, of medi- 
ans or modes based on the same data, could give so full a 
knowledge of the changes in wages during these years. 
Compared with tables of frequency, it is superior in showing 
distinctly the increase or decrease of wages from one date 
to the next. Though it does not show so clearly as do tables 
of frequency the concentration of numbers around certain 
points in the scale of relative wages, it allows such concen- 
tration to appear in the close approach and occasional iden- 
tity of two deciles. Finally, it brings out more clearly than 
do tables of frequency the fact that, despite such concen- 
tration, the relative wages of four-fifths of the employees 
are distributed after the first few years over a range of some 
50 to 80 points, with but a slight increase in density toward 
the median.* 


* The relative density of the distribution in different parts of the field covered 
by the fluctuations may be measured by the number of points in the wage-scale sep- 
arating the several deciles from each other and the first and ninth deciles from the 
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It need hardly be said that this method of presentation 
can be used in dealing with many kinds of statistics besides 
those to which it is here applied. Its general use would 
make it easy to cultivate a field of statistical investigation 
at present neglected by economists; namely, differences 
in the uniformity and range of fluctuations characteristic 
of such groups, for example, as wholesale and retail prices. 
With the methods of presenting statistics now commonly 
used, the investigator gets from his material knowledge 
only of difference in general trend and in average degree 
of change. By this method, differences hardly less inter- 
esting might often be shown to exist in the degree of varia- 
bility of certain measurements in the case of different groups. 
The use of the device in dealing with all sorts of data is 
facilitated by its flexibility in possible degree of refinement 
in detail. If deciles are too elaborate for a given purpose, 
one can confine the detail to medians and quartiles. If 
deciles are insufficient, one can use centiles. 

Only two drawbacks to the device occur to me. First, 
more labor is required to prepare such a table than to com- 
pute a series of medians or arithmetic means. And more 
effort is also required of the reader in studying such a table. 
Whether the additional labor is well expended or not de- 
pends in each case on whether a relatively thorough knowl- 
edge of the facts is worth having. Second, a presentation 
of the facts so full as this form of table gives is embarrassing 
when one is making simple comparisons or stating general 


lowest and highest relative wages. The following figures show the averages of such 
measurements for the whole period:— 


Between the lowest relative wage and the first decile 57.2 points 
first and second deciles 10.0 
second and third “* 
third and fourth “ 
fourth decile and the median 
median and the sixth decile 
sixth and seventh deciles 
seventh and eighth “ 
eighth and ninth “ 
ninth decile and the highest relative wage 
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conclusions. For such purposes an average of some sort 
is more convenient because it is simpler. However, such 
tables furnish their own averages—the medians—for such 
uses; and they safeguard these averages by showing how far 
they may be accepted as a brief representation of all the facts. 
When the medians are not satisfactory averages for such uses, 
arithmetic means or modes can readily be found by using 
the tally-sheets made to find the position of the deciles. 
The device is not suggested to supplant averages, but to 
supplement them. 


American Statistical Association. 


REVIEWS AND NOTES. 


POVERTY’S DEATH-RATE. 


On page 64 of his interesting report on the negroes in the United 
States, Professor W. F. Willcox shows that the death-rate among 
negroes in the “registration area” of the United States in 1900 was 
30.2, and of the white population 17.3; and in explanation of these 
figures he states,— 

“The main inference derived from these figures—namely, that 
the non-Caucasian race has a very much higher death-rate than the 
white—may probably be accepted as correct.” 

As a simple restatement of the figures quoted above, the assertion 
is undoubtedly true. If, however, it be taken as an effort at causa- 
tive interpretation,—i.e., that the high death-rate of the American 
negro is a trait of the negro race,—it is open to serious criticism, and 
requires various qualifications, of which Professor Willcox himself 
is perfectly conscious. Many other conditions besides race affect 
the death-rate, and Professor Willcox makes an effort to eliminate 
some of them, as the influence of sex distribution and age distribu- 
tion. At best, however, the differences of age distribution in vari- 
ous race groups can be but slight, as is shown by the following table 


in the report :— 


PER CENT. OF POPULATION IN SPECIFIED AGE PERIOD: 1900. 


65 years | Unknown. 


5-64. and over. 


years. 


The registration area: 
Negro, Indian, and Mongolian 8.2 88.4 2.7 0.7 


A much more important influence, however, is that of occupation 
upon death-rate. And the differences between the races in the dis- 
tribution by occupations are much more marked than the differ- 
ences of sex or even age distribution. The data can be readily found 
in the study of Professor Willcox :— 
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MAIN OCCUPATIONS OF NEGRO PERSONS OVER TEN YEARS OF AGE, 
COMPARED WITH OCCUPATIONS OF WHITE PERSONS. 


White. 


Occupation. 


Number. Per cent. 


© © & 757,822 19.0 4,894,281 19.5 
Laborers (not specified)... . 545,935 13.7 2,066,145 8.3 
Servants and waiters ..... 465,734 11.7 1,078,755 43 
Launderers and laundresses . . 220,104 5.5 139,809 0.6 


25,035,727 100. 


The five occupations which claim about 84 per cent. of the negroes 
employ only 45 per cent. of, the white people; and if the class of farmers 
be excluded, which is proportionately equal in both races, the dif- 
ference becomes still more striking. Four occupations utilize 65 
per cent. of all the negroes employed, and only 25 per cent. of all 
white people employed. On the one hand, we have a group consist- 
ing mainly of wage-workers of the lowest strata, on the other a com- 
posite group of prosperous farmers, professional people, merchants, 
manufacturers, and a million and a half of highly paid union workers. 

It is true that the occupations of agricultural laborers and servants 
are not classified among those with high death-rate, but the laborers 
(not specified) and laundresses are in a much less favored position 
in regard to the death-rate. The difficulty of an unqualified com- 
parison in view of these differences is evident. 

All this is, however, in the nature of an introduction. I wish to 
emphasize one factor of death-rate; namely, the general level of eco- 
nomic prosperity or poverty. That poverty has some effect in in- 
creasing the death-rate will be admitted in a general way by many 
statisticians (though the statement may not infrequently be met that 
frugality, which necessarily accompanies poverty, is more conducive 
to health and longevity than the luxurious habits of the rich); but, 
in view of the impossibility of measuring this influence, it is usually 
entirely disregarded. Statisticians who have been interested in the 
interrelation of vital and economic statistics will readily see how 
interesting and valuable some such measurement would be. 

In my professional work I have quite accidentally found data 


Negro. 
: Number. Per cent. 
Agricultural laborers 
Other | 
3,992,337 100. | 
| 
a 
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which seem to throw considerable light upon this interesting prob- 
lem. It is true that the data have been found in Russian statistical 
literature,-and refer to Russian conditions. Yet, distant as Russia 
is from our own land, the difference is not so great as an American 
is likely to think; for the condition, history, and mode of life of the 
Russian peasant have many points of resemblance to the condition 
and life of the American negro. 

First, a few words as to the nature of the source. It is a series 
of statistical investigations of the rural economy of several districts 
of one province (or gubernia, usually translated as government) in 
the central part of Russia, that of Voronezh. The work has been 
done by the “zemstvo statistical committee” (i.e., by the local sta- 
tistical office) supported by the organs of local self-government,— 
the “zemstvos” of which the American public has heard so much 
during the last few months. The particular statistical office is in 
charge of Mr. F. Shcherbina, one of the ablest and most ingenious 
Russian agricultural statisticians, with whose methods it would be 
well for our professional statisticians to be acquainted. The general 
method of these statistical investigations is a house-to-house census, 
performed by very careful and trained statisticians. The time of 
the investigation is 1891. The reports were published in 1892 and 
1893. The data in regard to the number of deaths were obtained by 
direct inquiry, and refer to the three preceding years, 1889-1891. 
It may be added that death and burial in Russia are accompanied 
with such complex ceremonies, that the cases where the occurrence 
of a death in a family within three years has been forgotten must 
be very few, indeed. The peasant households are classified by the 
amount of land they possess, either by allotment from the village 
or by purchase. A dessiatine is equal to 2.6997 acres, or, briefly, 
to 2.7 acres. 

With these explanatory notes the following five tabular state- 
ments will speak for themselves. It should be added that the origi- 
nal reports give only the number of deaths for three years. The 
death-rate has not been calculated there, and no comments are 
made in regard to it. A bias is therefore not to be thought of. The 
necessary calculations have been made by the writer of these lines. 
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Peasant Households owning. 


Dessiatines. 


Acres. 


House- 
holds. 


Popu- 


Deaths in 
3 years. 


District of Pavlov: 


0 
Less than 13.5 
13.5-40.5 
40.5-67.5 
67.5-135 
135 and more 


3,483 
31,568 
53,917 
29,103 
20,464 

2,068 


0 
Less than 13.5 
13.5-40.5 
40.5-67.5 
67.5-135 
135 and more 


3,942 
63,421 
116.873 
51,339 
18,008 
1,169 


254,752 


0 1,497 6,033 r 
Less than 5 Less than 13.5 9,843 54,071 6,500 | 2,166.7 
5-15 13.5-40.5 13,487 101,578 11,258 3,752.6 
15-25 40.5-67.5 2,144 21,321 2,058 686.0 
25-50 67.5-135 625 7,736 660 220.0 
50 and more 135 and more 57 825 65 21.7 
Total _ 27,653 | 191,564 | 21,304 7,101.3 


District of Novokhopersk: 
0 0 1,146 3,712 333 111.0 
Less than 5 Less than 13.5 4,693 21,200 1,690 563.3 
5-15 13.5-40.5 11,431 71,899 5,444 1,814.7 
15-25 40.5-67.5 4,804 44,491 3,082 1,027.3 
25-50 67.5-135 1,735 22 942 1,433 477.7 
50 and more 135 and more 141 2,470 136 45.3 
Total _ 166,814 | 12,118 


0 
Less than 13.5 
13.5-40.5 
40.5-67.5 
67.5-135 
135 and more 


17,170 
170,360 
344,267 
146,254 

69,150 

6.532 


16,703 
31,087 
11,138 
4,815 
391 


753,733 


| 
Deaths in | Death- 
| | 1 year. rate. 
0 1,012 380 126.7 | 36.4 
Less than 5 6,199 3,402 | 1,134.0 | 35.3 
5-15 8,338 5,202 | 1,734.0 | 32.2 
15-25 3,255 2,669 889.7 | 30.6 
25-50 1,462 1,653 551.0 | 27.0 
50 and more 88 129 43.0 | 20.8 — 
Total — 20,354 | 140,603 | 13,433 | 4,478.3 | 31.9 
District of Bobrov: 
0 1,248 311 103.7 | 26.3 
Less than 5 12,499 5,111 | 1,703.7 | 26.6 
5-15 17,824 9,183 | 3,061.0 | 26.2 
15-25 5,110 3,329 | 1.109.7 21.6 
25-50 1,212 1,069 356.3 | 19.8 
50 and more 67 61 20.3 17.4 é 
Total one 37,960 | | 19,064 | 6,354.7 | 24.9 
District of Boruchensk: | 
| 42.1 
40.1 
36.9 
32.2 
28.2 
26.3 
37.1 
| | { 
29.9 
26.4 
25.2 
23.1 
20.8 
18.3 
24.2 
Four districts combined: 
0 4,903 1,787 595.7 | 34.7 ag 
Less than 5 33,234 5,567.7 | 32.7 = 
5-15 51,080 10,362.3 | 30.1 | 
15-25 15,313 3,712.7 | 25.4 = 
25-50 5,034 1,605.0 | 23.1 i 
50 and more 353 130.3 | 19.2 
Total 309,917 | | 65.921 | 21.973.7 | 29.2 
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The important feature of this table may be restated here more 
compactly :— 


DEATH-RATE.* 
Classes of Households. 
Ist 2d 3d 4th All 4 
District. | District. | District. | District. | Districts. 

Havingnoland ...... 36.4 26.3 42.1 29.9 34.7 
“ less than 13.5 acres. 35.4 26.6 40.1 26.4 32.7 
“ 13.5-40.5 acres ... 32.2 26.2 36.9 25.2 30.1 
30.6 21.6 32.2 23.1 25.4 
 67.5-135 27.0 19.8 28.2 20.8 23.1 
*“* more than 135 acres . 20.8 17.4 26.3 18.3 19.2 
31.7 24.9 37.1 24.2 29.2 


The tables, then, refer to one occupation group. These are all 
farmers, all doing very much the same kind of work and living the 
same kind of life, except that the richer groups naturally consume 
more plentiful and more varied food. They also consume larger 
quantities of alcoholic spirits, which can hardly be expected to pro- 
long longevity. Yet, without making any effort to explain the 
different death-rate by the specific physiologic causes, there it is, 
the most remarkable difference, evident in each case without a single 
exception. 

It will be noticed how much the death-rates of different localities 
differ, though they are located in the same government. There evi- 
dently are various climatic causes which affect the death-rate, as well 
as variable conditions of the harvest. But in each case the effect 
of the economic condition is unmistakable. 

Text-books of statistics never fail to indicate the enormous death- 
rate in Russia. Many explanations are given of it; and, were the 
Russian skin of a different hue, the racial explanation would certainly 
claim a well-deserved prominence. The tables give the only true 
explanation of this excessive death-rate; for, given the Russian 


* Statistical accuracy is not claimed for these death-rates beyond the point of 
its decrease with the increase of the farm. The death of three years, 1889-91, has 
been calculated by comparison with the population of 1891, which is, of course, a very 
crude method, as population was gradually increasing. If it were possible to calculate 
the death-rate for each one of the three years and average them, the rate, undoubtedly, 
would have been higher all along the line, since the average of population would have 
been smaller. However, this would not affect the general argument any; and it 
was not thought necessary to introduce complicated statistical niceties, since only the 
general tendency was important. 
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peasant with a reasonable amount of land, the death-rate drops down 
to the ordinary European level. 

May not one ask himself what the conclusions would be if a similar 
investigation were made into the condition of the American negro? 
May not one express the wish that some such investigation be under- 
taken by some one fit for the work and free from all prejudices against 
the negro? The scientific results will undoubtedly repay any amount 
of labor or expense. 

I, M. Rusrnow. 


DEPARTMENT OF AGRICULTURE, 
Wasarnerton, D.C. 


COMMENT ON THE METHOD OF MEASURING CONCENTRA- 
TION OF WEALTH. 


The method of measuring concentration of wealth has recently 
been discussed in this journal by Mr. M. O. Lorenz in an article in 
the June number and by Mr. G. K. Holmes in a reply to criticism 
in the September number, 1905. In this connection the following 
remarks have occurred to the writer. 

In considering this question, the fundamental point to be kept in 
mind is that concentration is a fact of relation. Hence the quantities 
to be measured are relative. 

The use for comparative purposes of income classes bounded at 
fixed and absolute amounts is, therefore, misleading. In comparing 
two points of time fifty years apart, the “middle” class, as thus de- 
fined by absolute size of income, may, at the second date, be rel- 
atively lower in the scale than at the earlier date. It may then ap- 
pear to have gained upon the other classes, particularly upon a next 
lower class that was large at the first date, when there was, in fact, no 
change in relative incomes or even a change in the direction of con- 
centration. 

This point may best be illustrated graphically. If we assume that 
the great majority of incomes treated are incomes of families or of heads 
of families, then the base of the “income pyramid” is not at zero, 
but at the point where the income is sufficient barely to maintain a 
family. The “pyramid,” as regards income from labor, is super- 
posed upon an approximately rectangular block, as in Fig. 1. The 
pyramid of all incomes is composite, made up of incomes from prop- 
erty as well as from labor. The pyramid of income from property 
is greatly elongated, as in Fig. 2. That of income from labor is much 
broader at the base, and does not rise so high. The two pyramids 
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combined form a figure like Fig. 3. Rounding off the corners, for 
the transitions have not in fact the abruptness which convenience 
in diagramming assumes, we obtain an actual shape for the “pyra- 
mid of income ”’ like Fig. 4. 

It is easy to see how much depends on where the lines dividing classes 
are drawn in a figure of such a shape. If these lines are drawn so that 
at the earlier date the space between them begins somewhat below 
the re-entrant bend and extends considerably above it, and then, at 
the second date, circumstances—e.g., the value of money—have so 
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changed as to throw the re-entrant bend up and just outside the 
middle-class band and the salient bend more into it, then the middle 
class will appear to have gained greatly on the lowest, probably 
enough to more than equal the gain, which will also be great, of the 
upper class. In Fig. 5 these relations are represented. The pro- 
portion of the base of the figure subtended by the parts of the pe- 
riphery lying between the lines defining the “middle” class indicates 
the relative number of incomes within that class. In the figure, 
on doubling all incomes, though concentration has not changed, 
the “middle” class is to be credited with one-half instead of two- 
fifths of the incomes. 

The numerical tables quoted in Mr. Lorenz’s article—those of 
Goschen, Wolf, and Wagner—are all objectionable from this point 
of view. 

The error of these methods is the greater, since they deal, not with 
concentration of weaith, but with concentration of income. The 
increase in the number of moderate but comfortable incomes in the 
last generation or two is, in all probability, due to the rapid growth 
of the high-salaried class. If income from wealth is to be averaged 
or compared with this kind of income, it should first be considerably 
weighted. 

Under such circumstances, to calculate the per cent. of increase 
in numbers that accrues to each class, as Goschen does, is not con- 
vincing, for the significance of the class is changing. Wolf’s method, 
however, makes the most remarkable use of the growth of the salaried 
class. He credits to the second class not only those who have risen 
to it from the first or lowest class, but those who have risen out of it 
to the next higher class. Wagner’s comparison of per cents. of num- 
ber and of income at different dates is least open to objection, but it 
shows increase of incomes from labor so clearly as to distract the at- 
tention from the notable increase of incomes from property, which is 
also evident. 

It is an aggravation of the offence against the essentially relative 
nature of the problem of concentration to use a scheme in which one 
of the classes—namely, the uppermost—is without boundary on one 
of its sides, and thus to forego the attempt to express changes es- 
pecially affecting that class. This is alsoa defect of the above three 
methods. 

With the method of irregular absolute-income classes much de- 
pends on the value of money and its change between the two dates 
compared. The value of money has in fact fallen since the opening 
of the California mines. Hence the “middle” class is likely to be 
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credited with an absolute increase which is nominal only, and not 
real, 

If the classes in such a comparison are made of small and uniform 
range, which implies a large number of classes, some of the foregoing 
objections are avoided. The very great growth of the fortunes of the 
few richest would, for example, bring them into other and new classes. 
The boundaries of the so-called “middle’’ class could not then be 
easily adjusted to make the figures express a desired result. Changes 
in the value of money would simply spread the cases over a more 
extended scale. The less the range of a class, the more homogeneous 
it is. The unlimited upper class of the tables is especially bad from 
this point of view. Of course, the classes should not in general be of 
so slight range as not to give statistics; namely, numbers large enough 
to average with small probable error. 

It is natural to infer that the total income or the total wealth, as 
the case may be, of a class, taking account of its rank, is proportioned 
to its numbers. This is a statistically legitimate inference for a 
numerous homogeneous class. It is not true or legitimate, however, 
for the indefinite uppermost class of the ordinary table. It is also 
not true of the lowest class, if concentration of wealth is actually what 
is investigated, and if the propertyless class is included in the lowest 
class. In using incomes, however, those with none will probably 
not be included in the classification at all. 

The chief reason why this method of classes with equal and small 
range has these advantages is because it more adequately represents 
the continuity of the phenomena of distribution. In other words, 
it is similar to a curve in the character of its mental impression. 
One is inclined to suspect, therefore, that some graphic would be 
better than any numerical method. 

Continuity, as well as relativity, is an important requirement 
for any measure or expression of a series of numerous cases of quan- 
titative change or difference. To meet this requirement, either such 
numerical classes as those just mentioned, or else a curve, should be 
used. Mr. Lorenz rightly prefers a curve, though he does not see the 
full possibilities of some numerical procedure. 

A satisfactory method must be adequately analytic. It is not 
enough to know, for instance, how much wealth, or, rather, what 
proportion of it, the least wealthy half of the population possesses, 
or what is the number of the most wealthy who possess half the 
wealth of the country. This is an important objection to such a 
method as that of Mr. Holmes, that is, it does not go far enough. 
Adams and Sumner’s method, according to Mr. Lorenz “the best 


|| 
A 
3 
| 
| 
} 
| 
a 
— 
| 
4 
| | 


29] Measuring Concentration of Wealth. 353 


numerical method,” is likewise open to this objection, though it has 
the advantage of being necessarily relative. 

The objection to any classification of incomes without distinction 
of kind, even when the purpose is to measure distribution of welfare, 
and not of wealth, is that it is inadequately analytic. Income from 
property and income from wealth cannot justly be compared without 
weighting. The difference is recognized as of practical importance 
for purposes of taxation. Income in general and wealth are not to 
be treated as correlates. Tendencies in the development of the two 
kinds of income in the last century have also been quite different. 
Neither Mr. Lorenz nor the writers whom he criticises seem to be 
fully aware of the great difference between measuring concentration 
of wealth and concentration of income. Income statistics in gross 
are of doubtful value for the study of concentration of wealth. 

Mr. Holmes’s method is good as far as it goes. Where brevity is 
more important than completeness, it could hardly be improved upon. 
But his own misinterpretation conceals the merits of the method. 
The result should be taken, not as an absolute amount, but as a 
relative quantity. The ratio of the difference between the two medians 
to the absolute amount, or to the average, of wealth, remains the 
same when all the absolute amounts have been multiplied by the 
same number. Mr. Holmes, in his reply to Mr. Lorenz’s criticism, 
fails to see the way out, and continues to interpret his criterion ab- 
solutely, trying to give to concentration an unnatural, and untrue 
meaning. Inequality of distribution is by its very nature a question 
of the relations between distributees. 

The satisfactory use of any average, but perhaps especially of the 
median, supposes regular and symmetrical distribution of the quan- 
tities dealt with. The method is therefore not applicable without 
qualification, to statistics of income as a whole, which mingle two 
classes of facts with different types of distribution. Mr. Holmes, 
however, actually deals with concentration of wealth, not of income. 

The class “outside the width of distribution ”’ is dealt with separately 
by Mr. Holmes. The graphic method of Mr. Lorenz provides for 
those having nothing as well as for all other classes. 

Mr. Lorenz’s method is a great improvement over the others he 
enumerates. It meets all the requirements of analysis, continuity, 
and relativity. It is curious to observe that at page 216 Mr. Lo- 
renz, after mentioning the use of absolute quantities in the same way 
that he uses relative quantities, says that “one naturally” next tries 
logarithmic quantities! 

Though not affecting his method, it is a fundamental defect of 
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Mr. Lorenz’s discussion and of most discussions of the concentration of 
wealth, that they do not deal with what they set out to, that is, the 
concentration of wealth. Of course, the answer to this criticism is 
that the statistician and economist must use what figures are available, 
and these are in general income statistics. But the investigator 
certainly should not give his results a character which is not theirs. 
He should answer the question with which he sets out to the best of 
his ability, or else change the statement of the question to conform to 
what answer he can and does get. And, if he seeks to measure the 
distribution of possibilities of welfare by way of income, he should 
at least show some consciousness of the fact that his incomes need 


weighting before comparison. 
G. P. Watkins. 


CorNELL UNIVERSITY. 


CHILDREN OF DECEDENTS IN MICHIGAN. 


In the absence of satisfactory birth statistics in this country and 
the great interest in recent years in the problem of “race suicide,” 
any data derived from registration returns and having a direct bear- 
ing upon this subject may be esteemed of interest. 

An entirely new class of facts, at least for this country, is given in 
the accompanying table, which is based upon the 32,453 deaths regis- 
tered in Michigan for the year 1900. 

The form of certificate of death used in Michigan, which is other- 
wise the ‘“‘standard” blank recommended by the United States Census 
Bureau, is unique in containing, in addition to the usual statement of 
“single, married, widowed, or divorced,” the following question :— 


AGE AT MARRIAGE, If married, age at (first) marriage. ...... years 


NUMBER OF CHIL- 
DREN Parent of . . . children, of whom . . . are living 


This question is not always answered, and may not be always an- 
swered correctly in all cases. It is probable that the trustworthiness 
of the replies is fairly close to that of other items, and the number of 
returns containing answers to this question is probably amply suffi- 
cient to establish the general relations of fertility of marriage for the 
larger groups of decedents. 

Excluding males under eighteen years of age and females under 
sixteen years of age, the legal ages for marriage in Michigan, in cases 
where the question was not answered, a very few “unknown ages,” 
and also all colored decedents, also few in number, we find that the 
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total number of deaths compiled for the purpose of the following 
table was 20,675, about two-thirds of the total number of deaths of 
all classes and ages in the State during the year, and 96.96 per cent. 
of the total number of deaths at all known ages over fifteen years, 
which was 21,324. This shows that the returns under this head are 
sufficiently exhaustive to be fairly representative. 

Of the 10,691 male decedents, 2,161, or 20.2 per cent., were reported 
as single. 767, or 7.2 per cent., were either married, widowed, or di- 
vorced, but with number of children not stated, leaving 7,763, or 72.6 
per cent., the number of whose children born and living was given. 

Of the 9,984 female decedents, 1,216, or 12.2 per cent., were single. 
582, or 5.8 per cent., were not single, but number of children was not 
reported, while 8,186, or 82.0 per cent., is the number of those reported 
as having had children. 

The latter category is of the most importance, and is used as the 
subject of the following table, which also gives the number of dece- 
dents of each sex and children born and living for each ten-year age- 
period, together with the average number of children to each dece- 
dent. The percentages given, which appear only for the totals ex- 
cept for the largest groups, show how fully the figures used in this 
table represent the total volume of returns of the given class, and are 
affected by age-distribution of population. 

I regret that circumstances preclude a full analysis of the data 
contained in this table. Ten years ago I showed, or endeavored to 
show, on the basis of the imperfect returns of births then available, 
that the native population of Michigan was not sustaining itself, the 
average number of children per native mother being only 3.0, the 
same as in France, while the mothers of foreign birth had 5.1 children 
for the last period studied, 1890-94. This was a mere general aver- 
age, and the use of the age-periods enables us to watch the passing 
generations in this respect, and see, to some extent, how the fertility 
of marriage has changed for the same nationality. It is most sug- 
gestive, for example, to know that 615 native males who died in Mich- 
igan in 1900, aged from fifty to fifty-nine years, had had an average of 
3.82 children, of whom 2.91 survived, while 510 foreign-born males 
dying in the same year at the same period of age had had an average 
of 5.30 children each, of whom 3.86 children survived. We have some 
light here on the claim frequently made that, while Americans have 
fewer children born, they rear a larger proportion of them to man- 
hood and womanhood. 

The first part of the question in the blank, that relating to the age 
at marriage, has not even been touched upon. If time permitted, 
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some very interesting comparisons could be made with the Australian 
data of similar character for the same year in the Statistician’s Report 
on the Vital Statistics of New South Wales, by Dr. Coghlan, from 
whose reports I believe that the addition of this question to the items 
required in the Michigan law was suggested to me. Perhaps the facts 
here shown may warrant a continuation of effort in the compilation 
of this class of data, and perhaps make the registration reports of 
greater sociological interest aside from their sanitary importance. 
Cressy L. 
Lansina, Micu., Dec. 27, 1905. 
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